The Pd on ␣-Al 2 O 3 catalysts with Pd particles in the low nanometer range have been prepared by a sonochemical reduction and a colloidal method, respectively. The two catalysts differ in their particle size, the widths of their particle size distributions and the amount of carbon incorporation in the Pd lattice.
The Pd on ␣-Al 2 O 3 catalysts with Pd particles in the low nanometer range have been prepared by a sonochemical reduction and a colloidal method, respectively. The two catalysts differ in their particle size, the widths of their particle size distributions and the amount of carbon incorporation in the Pd lattice.
The adsorptive properties of the Pd/Al 2 O 3 samples are different as a result of the different preparation methods. The methane adsorption capacity of that sample with smaller particles is lower than that of the catalyst with larger particles and the energy of activation is nearly doubled. DRIFTS and TPD results of CO adsorption supported by transmission electron microscopy data indicate that the PdSON catalyst with smaller and more homogeneous particles than PdCOL is highly dispersed which influences the coupling-hydrogenolysis process.
The catalytic activity evidenced the formation of different adspecies during methane coupling and chemisorption on both catalysts. During the hydrogenation the carbon adspecies formed mainly methane at low adsorption temperatures. The significant amount of adsorbed methane at 773 K is governed by the highly active coordination unsaturated sites at the surface.
© 2011 Elsevier B.V. All rights reserved.
Introduction
The non-oxidative conversion of methane in a two step reaction has been suggested as an alternative to the oxidative coupling of methane [1] . This reaction leads to coupling products and comprises the chemisorption of methane and the reaction of the carbon adspecies on a noble metal catalyst with hydrogen. The nature and reactivity of the adspecies formed after the methane chemisorption step are expected to be different dependent on the reaction conditions. Studies of methane chemisorption at moderate temperatures and the decomposition to carbon adspecies and H 2 at higher temperatures have been reported in the literature [1] [2] [3] [4] [5] [6] . An important comparative study concerning methane activation was presented by Guczi and Borkó [7] using the hydrogen-assisted one-step methane conversion over Pd-Co/SiO 2 and Pt-Co/NaY catalysts. We have reported the non-oxidative conversion of methane, through the isothermal two step reaction on Pt loaded catalysts [8] . The reaction was conducted in pulse and continuous modes. In a flow mode operation, methane chemisorption is followed by the evolution of H 2 , plus C 2 , C 2 , C 3 , and C 3 , depending on the nature of the support. The hydrogenation of carbon residues produced mainly methane, but ethane and propane were also detected. * Corresponding author. Fax: +55 21 2562 8360.
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Ma et al. [9] showed that the activation during chemisorption and hydrogenation depends on the dispersion of the catalytic metal. On Pt-PVP/H␤ the amount of methane homologated increased with decreasing particle size and the distribution of C 2 + hydrocarbons is shifted to lower carbon numbers. Therefore, the influence of the morphology, crystallinity, location of atoms on vertices and kinks may affect the activity and selectivity in this reaction.
Clusters, grains, lamellar structures or filaments with dimensions smaller than 10 nm can be considered as nanostructured materials. These systems present a high ratio of surface area and volume with singular properties. In catalysis, changes in the surface and bulk electronic structure, caused by nanostructuring may influence the reactivity, causing it to differ substantially from the conventional systems. Therefore, structure sensitive reactions are strongly influenced by particle sizes and, thus, on the method of preparation of the supported metal catalyst [10] [11] [12] [13] , for example, in the FT synthesis, using Fe/SiO 2 . Nanoparticles of Pd supported on ␣-Al 2 O 3 were synthesized by Okitsu et al.
[11] using as precursor (PdCl 4 ) 2− . The authors claim that the particles supported were first nucleated as reduced Pd species, followed by growth in the solution and finally anchoring on the support. Compared to the conventional impregnation method of preparation the activity for hydrogenation was 20 times better.
Miyazaki et al. [14] prepared Pt nanoparticles using colloids. This is a very interesting method of preparation, because it allows controlling variables to obtain small particles. These authors prepared the catalyst using as precursor K 2 PtCl 4 reduced with
